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The third disturbance wm due to n low barometer passing over the Lakes on I avernge !ii!-mber of cloudy dnys, 11.1; average number of dnys on which r8in 

.. - . . . . . . . . . . .  . .  ..... 

ihe-17th nnd 18th. The weather conditions throuihout the ntate were much 
disturbed ns it  passed enstwnrtl to the Snint 1,awrence l’nlley and produced 
high win(1s arid copious rainfnlls nt rill stations on thoxc: dates. Another low 
prewitre fi)llowcd the same path fivc dnys later and caused prccipitution n t  
mniiy places on the 2311. Thc most dcstructivc tltorm, however, that occurred 
during the month caine from North Cnrolinu and pnssed during thc aRerriooii 
nnd evening of the 25th across tlic state through the counticts of Cn e Ilay, 
(Jamden, Cuml)crltilid, Ihrlington7 (iloucester Saleni, Atlatitic. nnd 8cenn. 

or mow fell, 10. 
hlenri dcpth of rainfnll, 6.39 inches; menn daily rninfirll, 0.21 i n c h @ ;  

at 
bnyneshorough; grcntcst locul daily rninfall, 3.96 inches, on the 21at, at 60v-  
ington; dnys of greatest rainfnll, 12111, 17th, 21st, 224  231- day of grentest 
rninfnll, 17th; dnys without rninf‘nll, 141h, 19th, 28th; mcnii depth of mowfall, 

rcatest riiinfnll, 8.219 inches, nt Memphis; least rainfnll, 3.77 inches 

west, niid the lowest tcnil,(:rut ure of tlit: month wns recorded tliroiigllout the 
state on the morning of tlic 27th. The rninfnll niostly occurred inside of n 
limit of ten dnys arid was quite uniformly distributed, the cxtrettics being for 
the month 3.37 inclirs :it hgg Hiirbor City nnd 5.03 nt Clnytou. ‘I‘hc riiinfnll 
througlioiit tho stutc wiis above the ine:iii!in compared with  viilunble tnl)leri of 
Prof. .I. (;. Smock. ‘ 1 ’ ~  colil-w:ivc: ~ i i r i i ~ t i g ~  wcr(: reccivcttl diiring the Inonth, 

0.03 inch. 
Wnrrnest dnys, Ist, 2d; coldest dnys, 8tl1, 14th. 

TIIE E F F e ~ T  OF WIND AND EXPOSURE I’PON BA1tOMETR1o 
EEADINGS. 

was read at tile reCellt B ~ ~ ~ ~ I ~  loeeting 
A’uerican Assooi,ztion lor the Scierlcs 

yyle f o ~ ~ o l v i n g  

, by Prof‘. Cleveland Abbe, AssiRtant : 

“4“ lo. 1 al)orc thc firc-ycnr nvcrngc of I l i O . 8 .  

4.z3 iiiy1;es. O w  livc-ycur :rvcl;ig:ct IS 2.8 inches. :itid t 
8.2(;. I h ( :  grc:Ltcr part of tliis rainfall occurred o i i  tl 
2 8 4  O I I  wliivli (1riti.s t l i c  ~iriii~*i~):iI storms tif‘tlie inoiitli 1 

rile ri1c:ln r:liiifiill wns tlic: g rcn ty t  \v(! lirivci rc:ac:lieil fbr Eovcmlwr, Ijeing 

Suninr ary. 
Mexiii teiiiperatiire, M O . 8 ;  ltiglicst tc:inpcr;iturc:, H O O . 0 ,  111. l ’ u i i l r l i i i ~ ,  o n  the 

2d; lowest tr?iiil)craturc:, 11O.0, :it (.)liio Stute Uiiivwsity i i i i d  I’niilding, 27th 
and I(it11; range of tcniIicrut urv, ti!)’.(); nicnii dnilg rungi: of tcnipcrntiire, 
17O.O; qrc3tc:st ilnily rniigc of tctnipcraturct. 4 9 O . 0 ,  at I’aultliiig, on tho 21st; 
least daily rniigc of ten1 eratiire, : ; O . O ,  at Sew Alcxilndrin, on tlic 23tl and 30th. 

livcriige nuinlwr of c L i r  (~:iys, i . 1 ; ;  :ivcragc iiiiinl)er of fair t ~ n  ‘s, !j.s: 
ngc nunil)t:r of cloutly tiays, I%.!): :ivcrnge riiinibcr of rlnys o i i  wi‘iicIi rnitinZi; 

b1eaii iiiontblg lainfnll, .t.% IiicIieJ; iiienu h \ I y  ruitifnll, U. I4 inch: greatest 
number of days on which ruiii fcll, lti, 111 1,cvertng utid Iliririii; least niimhcr 
of days on wliich rain fell, G, rrt Seuicoruerstown; grcritcsst rainfnll, 6.73 iiiches, 
at Youngstowti; least rninfall, 2.1 i inclics, ;it l’giiicroy. 

11.a. 

The followiIig is ail extract from the ‘“l’eniicssee State 
Board of Health Bulletin for November, 1886, prep:ired under 
the direction of J. 1). PIiinkct.t, M .  D., President of the State 
Board of Healtli. The weatlier report is prepiired by 11. C. 
Rate, Director of‘ the Stato Meteorological Service : 

‘ rh re  wcru 111) very st rikiiig feutiires iii tlic weutlicr during thc: iiioiitli (J 

Novt:mlwr, except the rain ntornis  of the 1’7th arid 21st. I<xcc:pt i i i  the iten 
of rrril)ibition, the conditioiis sli~~weil h i t  little dc:  )arttire froin tlic noriuiil. 

f!i,tiieun teinperntiirc was ~ . 2 ,  wliicli wus sliJltly ~ i J w  tlic mean of tlic 
month for the 11nst four yciirs. ‘I’ho Iiighcat tclnperaturc, 80°, WIIS rectmlctl oi 
the !&I, nnd wan 2’ I J ~ I W Y  tlie iiiasiiuum of the rnonth for 1883 iind 1885, an( 
4 O  nbovc tbc in:ixirniini of tho niontli f ; ~ r  1884. ‘Jhe lowesl tern rrntnrc, 12’ 
was rccordcd 011 the 11th, iiiid wns ‘Lo iilmvc the niiiiiiiiiiiii of’ t i c  inoiitli fi) 
1883, antl r(:x )ectivelv 5’ antl (io 1)cIo~ the lniiiiiniiiii fi)r 1884 atid 1885. 

The iiiei\ii /lnl,th of i . t i ir i f i i l l  fi)r tho mouth WILS fj.8!1 iiich(ts, which WIIS (:on 
sideraldy :hove tlic iiiciiii ~ I J Y  t l i c  niiiiitli in tl ic l)iist fi~ilr years, and ril)ovc thl 
normal. Of this amoiint tl!e castwri division recoivvl :i i t  irvcrnge of’ nboii 
5.76 inches, tlic middlc division 1111 uvcriipct of tiearly fi iiidies, a i id  th(: wcstcri 
division nit average of a littlc iiiori: tlinii 7.50 inches. T h i s  was quite 11 clifti:reiic 
in tho rainfall iii thc5r twii 1:itft.r scrtions fiwi,nq tlt i it .  of the iiioiitli I)rcviijii> 
the nreragc then lwiiig onlg :~IJCJU~ . G o  i i i d i .  I he grcxtctit riiirifull wiis 8.8 
inches, reported :it hleiii ,Iii.c, rind W I H  the greutcst Sovciul~er raiiithll :it tliii 
station diiriitg tlic: Iwst fiicctn yvars, except iii t His,  wlleii t ~ i c  r:iiiifiril iiicnsiiri: 
11.63 inclics. Titi! rainIiiII nt h:;ishviIIc a id  I<iioxviIIe Ii)r t l i c  1 i i o i i t I i  was a ~ s  
above the iiormal, the Inttw lwing tlic gwatcst reported for Noveinbi:r tluritt 
the pnqt fittcon years. ‘I’his WHI doiibtless t l i v  crisc iit  iiiany ntatioiis tliiwiigl 
out the stntc. ’JIic gre:rtcst locul dnily iaiitliill WIIS :;.!I6 inches, reportivl ; 
Coviiigton on the 2lst, on which tlato qiiitt! :I iiuml)cr of statiolis i’i,liortc 
heavy raiiis. O i l  tlic 17111 also tlicrt: w w c  1ic:iiv.v railis rc!lu)rtoil. 

Summary. 
Menti teinpcrature, 4Go.Y; highcxt tc’mpi:rntiirv, XOo, on th: ‘Ld, at 11yt:rs- 

burg nnd Woodstock; Iowcst tcnipi:rnt.iirc:. 12’. OII the I.ltli, iit I~armiiigdiile; 
range of tcniperature, tis0; incaii tnontlily range of teriil)ernturci, ;I0. 1 ; grynteyt 
monthly rnuge of temperature, W0, ut Riddleton; Iciist inoiithly raiigc of tern- 
perntitrc:, 44O. nt Cnroyville, Ihlivnr, zind Covington; incnn daily range of’ tent- 
pcrntnre, 1 8 O . 9 ;  grcntest daily rniige of tempeniture, 4 8 O ,  on the Ist, nt Iloheii- 
wald; least dnily range of tcmperaturc:, lo, on the ‘Llst, irt ’rrentoii, ; i t id  oii the 
30th, at  Riddleton; menn of maximum temperatures, X0.3: ineiiii of iiiiiiiiniini 
temperatures, 22O.2. 

+\verwgr numlwr of clcnr tltiyri, 11.2; nvciriigc i i i i i n h  of  h i r  cln,vs. 7.7; 

. I  I < 

riii o r  iiiictiionicter, tliiit ’LI snpgwiion nrosc to tlic possibility of Iiioauuring 
it1 oliniintiting this cKect. This method I have cxplniiiod i i i  two lectures on 
icmoinetry delivered iii P’c:I)ruury, 188’2, an nbstrnct of wl~ich is g iwn on pirge 
i of the: Annunl Ikll(JYt of the Chief Sigriul ONicer for 1882. 
Tlie portablc Lind anemometer i H  essentially coin )osed of a Pitot tube i i t  
oiit, joined with a Ilngciniiriii niiemomcter or u hlngius tube iii tlie renr. 
IICSC: two ~c~~ : i r i i t e  iiistriinicnts when thus united record only tlift’erciices of 
ressiirc: IJY intrnsiiring tlie height of ii Hinnll column of‘ water i u  tlie siplion tube 
int joiiis thein. Tf now for the column of water nnd siphon tube, wc su1)stitute 
v o  iincroid hrometers,  onn lit the I)ottoin of cuch of tlic vc:i.ticnl tubes which 
re iio\v ~ ~ q ) o s c d  to be closed hclow, we then have froin tile r(:adinF 01’ the 
irrotiic:t,or :it tlic bottoin of the Pit.ot tiibc, whose opcnin6 1irec:s the wind, the 
.I& I,aruiietric )re~siire in the frcc nir plus the mecliaiiiciil pressure wueed 
y thc:  wind; whi/c from tho aneroid at thc hottom of the Magius tiil)e we get 
I(: tIiKwcwce between tIic bnroinetric prcrsiire and tlic mccli:inicul effect of ille 
.intl 011 the opening of tlint t . u h .  

Tji i t i l  this or sonic eqiiivuient device is miide i1HC of’ by nietcorologitlts, our 
aroiiictric nbscwntione must coiitiiiuc to I)(! ilffectctl by n sourw of error thut 
lol. IIenry .Jnnics lins n1io:vn mig I)(:  :it times of iiiorc importnnce thiiii nny of 
.lose a t  lwcwttt recognized. 

It is only witliiii n t‘cw dnys that I Iiirvc seen Colonc:l Jiimes‘ niviiioir in +e 
;dinburgh t rniisnctioiitl for 1862 wid, ILR the volume i s  rare, the iiceonipnnjing 
1)strnct. tiny l)e nc:cep~iblc; I irlso add nn nI)ntrn(:t of I I  short ~IIIJW by the Hon. 
tal 11 Al)crcroml)y, puhlishetl iri  1876. 

d i c  I)rol)leiri of tlie meteorologist is, ~ i o w  to tlctcriiiiiie tho clastic or static 
lressurc existing within a miss of moving s i r  by meuiiy of a stiitionary barom- 
tcr. I n  gencrnl the prcssiirc recorded IJY oiir mercurial bnroiiieters is trffected 
~y tlic: wiiiil nntl depends upon tlic following consideratioris: 

(1.) A wind blowiiig across the cistern Or the open Icg of tlic si )Iioii of IL 
iaronictcr out of doors, or pnst the open window or chinineg top ol’ tbc o1)serv- 
iig rooin, will diniinish the prcssure. 

(2.) l’hc nspcct of .the observing rooi i i  aiid the locatioii o f  thv window or 
jtlicr npitrtiirc? sitcli IIY tlit: cliimnep Huc:. the doors, etc., tlia locution of the 
rindow with rcfercncc to tlic ccntre or cdgc of the w i u t l w d  or leewrird side 
)1‘n large building, may enitfie cithcr uti incrciise or diminiit.ioii of pressiirc. 

011 tlic Iwwartl Hido of II biiiltliiig tlie relief‘ of 1)ressurc dii i . i t ig  liiqh wiiidtl 
R known to h i  very c:onsitlcruble tit tiinex. I Iiiive kitown ot’ n case in WLqh- 
iigton City where the wiiitlow of II dosed hall rooin \viis biirst oiitwiirtl by t.lie 
qmnsioii of the enclosed irir when :I gale, swept by : iitidoiibtc:dly 11 similar re- 
ief exists on thc! Iccwurd side of‘ Inoiiiitiriii t o p .  ‘h! distrihitioii of tlic dif- 
’crunc:c:* of pressure betweeit the froiit. niid renr of‘ thin, sgiiar:, 1,1une plates 
'ish bi:cti stiitlictl by A1c:ssrs Curti! i iut l  J3urtoit (“Qiinrterly oin t in  of tlic &le- 
,c!orologic.al Society of I r o r i d o n , ’  vol.. \’I1 I, 18WL, 11. ]:<!I), wltosc: resitlts give 
11s soiiie ideo of‘ what might tukc h c c  iii large biiilditifis. ’I’hc diiniilislied 
pressure witliiii a closi!d cylinder w\i(:ti i i  current of nir  blow^ across its mouth 
ur whc: i i  it b low loi~gitiidinally piut i t s  niouOi, the diiniiiished I)rc,;: ’swre on ii 
Icc!wurtI side of a building, atid tliat i i i  tlic: rear of i i  rapidly Irtoviiig I)aIi, nrc a11 
i:xatiiplcs of‘niinilar proI)Icnis it1 t,lic: I l c ~ w  01’ girscs piut obsLirclt:s. 111  tile (:asp 
of 11 eaniiotl brill the Y )nee close I)eliiiid it itl nenrly n viieiiiiin. 

1h:giiiniiig wi th  1-Iade.y tlic idea htu freqiic:titIy l m n  suggested thrit IiorizotitiiI 
wiiids t e i i d  t o  rclictvc tlic ol)jcets l~cncntli tlictn froin the verticil1 nir I)r,:ssiire, 
:ind i i i  th is  wiiy lie explnins the low prcsHurc during high liitrri(*:iite \viiidR. 
’I’lie only si!iixe in which this cxpluiiatioii is currcct i.c t hrit siiclt Itorizorital 
winds liiivc: II slight. cetitriliipiel furcc with respect to the c.irrtlt‘s vetitor tirid 
must, tlic:refi)re. teiid to eoiititc:ritct prnvily, hit only by tin inti q>recioble 
u i i i o i i i i t .  ICxperirnc-c shows thnt  wc rut1 Iinvn higll witids rind Iiigh \iaronlcter 
at  tlw siit i i i:  time. ‘I’Iit! )ow prcssitrw ordiiiiirily cx )erici~c:c!d, so liir $18 they 
nre tiiie t o  tlir wiiid. tire esp1:riiietl tlic two pririciplcs tl t tr t  nietc:orology owes 
to I~wrc l ,  iiiiiiiely the Iiorizoiitnl deflcctioiix duo to tlir rotatioil oftlie ccirth nlld 
tlic circitliitiott uroiiitd t i  storm-cciit.rc. 
Al)stract of tlic ineiiioir “On i i  nc?c:essiirp correction to the obsczrvctl Iieight of 

tlw Imroinc:tc?r depending i ipnn tlic force of thc wind,” by Cnpt. Ilenry .JnmcN, 
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read 15th of Mirrch, 1832, from the ‘rrunsuctions of the Royal Society of 
E d i n b u r g h ,  VOl. ss, 1). 377.  - 

Abstract. 
Capt. )lcnry .James (nfterwurds Col. Sir IIenry Jumcs) culls uttentiou to the 

observution of the oscillntions of the mercury of the bnroinctcr duriiig 
lea, and quotes the following extruct from u letter received from Professor Flq: 1 6  1 thiuk, brit am not certain, thnt the depressioii of the Imromcter nt 

every g!lst of u gule of wind is nn ordinury phenonIcnon without. reference to 
the position of thq bnrometer with regard to thc direction of the wind. a h n y  

’0 1 wns i n  the obscrvntory of Nurscilles during tlic blowing of tlie 
4 Miatrat,, n wind well known there, uiid tliere I snw the drop of the buroructer 

every gust in y t  perfection ; 1 do not reniolnber thc position of the bnronie- 
ter.yy umcs wus Icd to thc investi ntion of this subject by n similor 

of n gale of wind, with tbc ndi t ion  thnt the amount of the dc- 
preseioll wns in some roportion to the velocity of tlrc wind. His isolated cot- * e w~ well situntcffor this investigntiou, nrid u succession of southwest mTes thc 01) mrtunity for following up thc in uiry und nscertniniug 
the depression of the huronictcr corresponding t o  the di icrcnt  niiiounts of thc 
pressllre of tho wind. 

g’hc baronletcr W:LY nn UIiCroid ; thc wind-gauge wua n pressure irnc:nionieter 
of Rimple construction, the prcasurc bcing indicutetl by the co~npression of II 
.spiral sprin in n tube. IVlien the w i d  blcw with nny consideruble forcc it 
ww found t f u t  the I~~rornc tcrs  in two sliclterc!d pnsitiniis, Iiumcly, in u. cottnge 

in a Nurnmcr ~ O U H C ,  were dcpresscd ILY ~ o i n ~ ~ i r r c d  with the iudicirtioncl of 
the instrument on LhC opell groiind, ond thst in the two sheltered positions the 
.deprefisions were in pro )ortion to the force of thc wiutl, und further, thnt 
every ust of wind way iuhicuted by IL corrcsponding de))rcssiori of tlie buro~nc- 
er, wfilc tlic barometer on the open ground rcuirrincd stntioiiury during ull tlic 

in the nniount of pressure of the wild, whether urisiiig from thc iii- 
creaved forcc of lhe gide or from the intcrinittcnt gustti. 

It ww thercfiwe ohvioiis thut the cuuse of the depressions of the l)nronict,or 
w88 owing solely to tho screcned ositioii of the iiistruinent i u  the cottiigt? imd 
in the sumnier honse, niid thut I,\ buromctcrs in detnclied houses or observn- 
tories in exposed situiitions IUllHt bc siniilnrly uffectod. 

The cause of this I J ~ ~ I I ~ I I I C I I O I ~  inuy be cxphined, hc siiyw, by the jmeumcitic 
e x p r i m c n t a  ninde by Hnwksbce nnd I d i e ,  nnd by tlic hydrodymtniic cxpcri. 
menu of 13crnoolli niid Venturi. 

If 8 window or door exposed to the wind is opeuctl iu tiny room in which 
fiere is n burom(:tcr, the mercury is rnised, showing thut the trir is comprcssed 
in the rooin, ns it is in 1,eslic’s cilindcr when we blow through the Inrgcr tube. 
SO also the buroinetcr k elevuted by the coniprcssion of the uir on the w i d .  
w&-d side of the suinnier housc, whilst it is dcprcsscd on the lcewnrd in pro. 
p o d i o n  tu thc force of the wind and the interinittent gusts ; hut the effect i n  n 
room, the doors and windowsof which nrc usunlly closed on the windwnrd side, 
is tp reduce a depression. 

$e may nlso i~~fer ,  but I know of no experiments to support the opinion, 
.that during ales of wind the bnrometcr would stnnd nt n liiglicr Icvcl on the 

the same nltitudc. The known discrepancies !ctwecn the heights dedilcetl 
from the indiwtioiis of the barometer during high winds und cnlnis arc, how. 
ever, most probnbly duo to this ~ B U S O . ”  

Tho followiii~ tnble gives the de mssion of tlic bnromctcr obscrvcd bg Col. 
.Inel James, with different wind-velocities. Unf‘ortunntely he uinltcs no mcu. 
tion of the widdirect ions nnd the corresponding exposure of the bnronietel 
during thc obscrvntions : 

Colonel 

windward  si i of n hill tliun on the leeward, the oint.-- of ol)servntion being nt 

Velocity In nillua 
per Iiour. 

14.2 
‘LO 
24.5 
28.3 
31.6 
34.6 
37.4 
40.0 

I’ruamuro In pouiids 
pur wqiiaro foot. 

1 
2 
3 
4 
5 
F 
7 
8 ,  

0.010 
0.016 
0.020 
0.025 
0.080 
0.035 
0.040 
0.045 

on ce&n sinnll oscillntions of the bnromcter, by Hon. Ilulph Abcrcromby, 
Quartcrlv Journal, Metcorologicnl Society, vol. 2, 1874-’5, p. 4%. 

Ahtract.  
Certain tiinirll oscillution* in the height of the mercury in tlic bnrometer 

somotiines cnllcd pumping, have been known to be ussocinted with gusts o 
w i n d ,  but tlie precise uuture of their uction does not seein to  be detormined 
I n  this country the oscillations rurely exceed 0.02 inch. In studying them 1 
have found thc aneroid prefernblc to the mercurial, owiiig to the ubsence o 
iner t ia .  

T h e  two fullowing exnrnlilcs mny bo c o i d e r e d  typicnl : 
1878, Soutlieiid.--Wiiidow looking south ; wind ncnrly south, in xtrong gusts 

In this case the first motion of the barometer wus nlwnys upwurds nbout 0.0’ 
inch, BR if the effect of the wind, being nrrested hy tlic house, wns to compres, 
the nir in the room. 

1874, Brighton.-A corncr house one window ftrcirlg Routh, nnot.lier fucinj 
west ; wind south, HtronF gush. With tlie went window opcn t,hcre was vio 
lent pum ing, but in this case, the first motion w a ~  UIWUYR downwnrds. 01 
opening $1, south window as well, the pumping ceased. 

. 

... - . - -  . . -. .... - - .  - - - . 

ir.tisv.+i.i. A N I )  ITS SOUILC‘E IS *ri iE S ~ I I ‘ ~ I I I . : B S  SI.OI*E. 

[Is). I’rivutc I .  81. C i . i N E ,  SlguaI Corps, 11. S. A.* Oli~rrvc!r ut Abileiie, Texiia ] 

1Vit.h thc nmistrrncc of n wries of obuervntioiis taken iintler the uuspiceti of 
,he Uuited Stirtcs Sigiiul Ycrvico, i;! that purt of the  souther^^ slope which 
ncludes Sun Angelo uiid hl)ilc!ne, 1 CSUS, extctiding t l ~ ~ ~ o ~ ~ g h ~ u  period of ten 
feirrs, I will give SOIIIC deductions und ridvniicc n few views i n  rcgurd to the 
-ninfull in thut section; iioticiiiF i t s  distribution during the dilfhrcnt inontlis of 
;he ycnr and the direction of winds whic:li ftrvor the grcntcxt ii1)iindnnce of rnih- 
i l l .  

I t  is un iiiicl~icstioiial)le firct tlirit t h :  u n i i i i d  rrtnoiint of ruiiifdl neur the 
,hirty-sccoiid puraliel, ~ift.er wc cross tlic ~iiiic:ty-st:vciitli mcridiun, dccrcnscs 09 
,ve go westwurd, irnd after we cross the one hundrctl und second nicridiun the 
iecrensc: ifi very mnrlted untl cuii rcndily be seen from ciwuiil 114 well ns rrctual 
hscrviition; aid 11s we ncur the Ilocky Xfonlltltius the preciliitutiori is very 
rmull. The section of coiiutry of which 1 speuk is u s  tiir west 11s !)!lo 45’ west 
on itude, and ut iri i  clcviitioii of froin 1,700 to 1,!)00 feet ubovc the se~~- lave l ;  
(e t5  uiu of tiic: opinion thirt the rliintirli of this section is sulticicnt ti)r rill ngri- 
:ultiirnl purposes. 

Froin 11 xriod of yetrrs w(: iiinlic the following dduct ious,  piviiig the uver- 
igc rtriufal\ i n  inchos, tenths, und I~untlreiltlis during tlic time iirrinod. for cnch 
lrlonth of’ the ycirr: uveruge for ninc years, Junuury, 1.0‘2 iiiclics; Pobriinry, 
1.07 inches; hi~ircli, 1.46 inches; nvrrirgc 1i)r tcii ycars, April. 2.16 inches; 
&lay, : < . i A  i n c h e ~ ;  June, 2.79 inclieu; July,  3.26 inches; AugusI, :%..(O inches; 
Seplcinlwr, 4.16 inches; Octoher, 2.!)4 iiiches; Sovcnil)cr, 1.12 inches; aver- 
igc t iw  ninc ycnrs, lhm:iiil)rr, 2.08 inrlies; :rvc.ruge ~rrini ir i l  rninliill liw nine 
Yews untI eight months, 2!).20 iuciicn. 

l ~ r o i n  the nbow it. iti rciitlily wen t.liut. the riiinfirll is over tlirc!e timcs as 
uiuch during the S ~ I ~ I I I  nntl siiiiiiiicr ~nonths tis it is during the winter nionths, 
the 1irincipul ainoiiut klliiig during the sljring iind suinuicr, tho tiiuc ut which 
it is must nc:cdctl fbr irgri(xilturd I J U ~ ~ I O S C S ;  i rnd  i i i  my opiiiioti, while it is not 
30 inucli ruiii us sonic e t~~ lc r i i  strites hiivv, or (tven the. custern purt nf this stnte, 
it is sufiivient in quiriitity fiw oiiy prodiiets which nro iidnpted to this Iiititude, 
froin the tirct tliirt tlrc soil here retuiiiu inoistiire three tinics us loug us the soil 
of stutcs wlicro ruiu is inore u l ) i i n d i i n t . -  

O n t  of n period r:stt!ntling through onc Iirindrctl autl sixtccn months we 
find tlie 1)rcvuiIing dircwt.ioii o f  wind froin n soutlicrly rind soiitlietsterly quarter 
for sovcnty-six nioiitlis, 11cur1y twicc u s  iiiiriiy us from u11 other six point,q of 
thc cornpuss togethctr. ‘l’hix, iii uiy opinion, is due to the f w t  thnt being north 
of the southorn liniit. of tlic winds of tlic middle latitudes, the siirftrce winds, 
on uceount of the rapid incrcusc i n  altitude und the topogrtrpliy of tlie 
country, urc deflected to thc wcst ; Iicncc we get southerly triid soutlictuterly 
winds iiistcrtd of xonthwcstcrly wiiids, und it is to tlictsc soothcnstcrly winds wo 
urc de )rutlent for our railifrill ; h r ,  11s 1 sholl cudeuvor to show, the grcater 
{art 01, if not (111, of the nioisturc wliicli rcuclies this scetion of country, is citiiur 

ronglit from tlic cquirtoritrl regions or thc Gulf of Mcxico ; thc principal 
uiriount, i n  my ~~pinioti ,  reuclies us froin the former mined source iri this may: 
the moisture is curried u p  near the cquutor wlicre tlic tiurfnec winds of tlic equa- 
toriirl system riw to iiirikc their return through the II > lei strnta of utinospliere, 
then coining down ncnr the thirty-second pnrirllcl, ,ti\/ rctnining in siispension a 
considcrirhlc amount of tlie moisture tnken 11 at tlie equator ; nnd this moisture 
is ciirried nortliwurd by the winds of the inisdle lntitudes nnd rcnchcs this RCC- 
tion hy nieuns of the southerly and soutlicuterlq winds which prevnil. 1’40 
inoisturc received from the Gulf of Mexico reuc ICY this scction by nicuiis of 
southci~qtcrly winds prodiiced by locril irud gci:ernI ntmosphcric conditions dif- 
ferciit from tlic cnuses which produce the gcnerul systcnix of wiud. 

iving tlie preceding ns the sources of ruin for this section 
nre birqeci on t ~ i c  grct t.hnt no inoisturc cun rcnch this pincc fi.om tile I’ucific 
Occtrn, bccnuse tlic Rocky Moiiutiriiis lic bctwecii 11s iind thnt body of wnter, 
nnd thcir C I D V U ~ ~ O I I  is such thiit rill moisture coining from thut qnn’rter is pre- 
cipitntctd oii tlic wcst side of tliiit rirngc of niountuins, because the uir ill crow- 
ing thein is curried tn such un clevatioii thiit by cspallsion it is coolcd down to 
the tempcrnturc of tlic dew-poitit, uiid, conscqucntly, dcposits ull its inoisture 
before it rcuches the eusteru sidc of the inouiitrrins. This is thc caruse of the 
westerly irnd uorlhcrly w i l d s  throughout this scctioii bcin so dry ; they hove, 
in crossiiig tho inouutuius rcibrrcd to, been rohbcd of ti11 L i r  nioist we. 

I t  hiis been decided t.hnt the inusiniuni ruinfull vrirics in clcvution depending 
on lociil inflriences, bct,ween iin elcvntioii of 1,!)00 niid 6,O(K) feet nbovc sca- 
level. Now this scction is new the former elcvot ion, with loclil i~~fluencea 
which favor II w a d  nvcritgc ruinfull. Wc lirrve cilrcndy noted thc h c t  tlint the 
I)rcviriling win& of this fiectioli nrc from n soutlierly uiid sout~ietrster~y llxrrter 
i i n t ~  urc Indeli witli moisture from tlic quirtorin1 regions nnd tho OuIf ot hqexico, 
and in coniin to this scctioii they ptws over scctioiis of couutry of Ices nltitudc 
thun t.his, ,in$ consequently, tlierc is iiothing to deprirc thein of their iiioistiirc 
niid they reuch here with u sufficient quniltity. 

‘I’he suine utmospliericd conditiolis fhvor thc precipitntiou of moisture here 
thnt thcy do elsewhere, and tlic topogrtrphy of the coiintry is vcry ftrvor~rblc, for 
on tlia wcstcrn border of this section the iucrcuse iu clcvlition is very r+d, soon 
reaching ~ I I I  ultitude uf I)etwecn 3,000 trrid 4,000 feet above Heir-level, which 
cnusea tlie nioist utinos hcrc to be tlirown up  to  nn clcvntion over this sc!ction 
of country thnt will r c t i c e  it to the tempcrnturu of the dew-point, mid, conse- 
quently, prccipitiite its inoisture in HOllle form. 13 7 the timc thc liir conies in 
a fcw huudrcd niiles of the Itoaky Mountuins it is dcprived of nll its moisture 
nnd goes on dry ; this, in conucction with tlic wcsterlg uud northerly winds 
being de rived of their moisture in coming over the mountains, CirIIscs the 
bnrren pl%is on tlie enstern Rocky Moiiutiin dope. 

[The observutioiis, upon which the preceding is priiicipnlly based, were trrken 
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at Concho, Texas, from April, 1877, unti! Dccember, 1886 ; since that time at 
Abilene, TCXIL~.] 

~ 1 ) ~  foliowing :trticle, by D ~ .  H.  R. ~ ~ k ~ ~ ,  secretary of tilo 
Michigan State Board of is from the 6 6  Sbate 

'' Boiled down, my theory i R  as follows: Air expired from thc human lunb" 
is nearly snturiited with vupor of writer at n tcmpernture of about W, nnd this 
contsins ribout 18.69 gruins of vn or in encli cubic foot. l'lle quantity of vapor 
cxliiiled i s  :it. all times greuter t l a n  tlic qunntity inhnled, but when tlic air is 
very cold a i d  dry the quantity exhnled is exccstivc, as inn bc seen when we 

cause of ~ineumoniit, which i s  so prevalent in hfichignii chiring the colder 
months. He lins prcpnrcd dingrnms and stntistics based 11pot1 over 27,OOO 
weekly reports of sickriess in thc stutc, and upon O \ T ~  120,OOO metcorolo$cal 

nir-cells whcn the vapor )(1yscs out with the expired nir. When the uirinllnled 
is cxccsnirely dry, ns it &ways is when cxcc&dy cold, this nidt collects in the  
air-cclls of the liin . in considernble yroliortion. 

The higher the tempernture the less sickness from ))ncunionis, u r d  thc lower 
the temperature thc more sickness. ' I 'h  fact which 1 tliink I have coniplctely 
demonstrnted is thnt in nny given plncc, wliercvcr studicd, pneumonia is 
quantitatively pro ortionntc to the coldness and dryness of the ntmosphcre, und 
it  follows thnt if t l e re  i s  nny pncumoniu which i s  infectious, it is nb~ollitcly 
depen?er!t upon these meteorological conditions for its nction upon tile 1i11miin 

they l)ecoine concentrated; but the cxudation of filwinc, which is the most 
prominent condition in pnci~mot~iu, is probnbly firvorcd hy a fuct in otiniosiu 
which i s  not genernlly well uridmstootl7 iinincly, that :ilbumen, which it is 
usiiid~y condcrcd  will no1 \JlLcS IJJ osmosis, will PXYS through un nniiriirl mein- 
1)ranc to a solution of clilorttlc of' sotliiini. ' l lus  tltc c:susution of ptieiimonia 
by the inlinlntioii of cold, dry nir sccms to IJC cotnplctcly \vorlicd oltt. It. in 


